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® A laminated packing material with good gas and aroma banrler properties, and a metiiod for the 
manufacture of tlie materiaL 



@ A laminated material for the manufacture of 
packing containers with good gas and aroma barrier 
properties and or parts for such containers, and a 
method for the manufacture of the laminated ma- 
terial (1). 

The laminted material (1) comprises a first par- 
tial laminate (1) comprising a cannier layer (2) of 
thermoplastics and a barrier layer (3) of Inorganic 



material of 50-500 A thickness serving as a gas and 
aroma barrier, and a second partial laminate (lb) 
comprising a carrier layer (4) and a barrier layer (5) 
of inorganic material of 50-500 A thickness serving 
as a gas and aroma barrier, these partial laminates 
being joined to one another by means of an inter- 
mediate layer (6) of bonding agent, their respective 
barrier layers facing inwards towards one another. 
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The present invention relates to a laminated 
material for the manufacutre of packing containers 
with good gas and aroma ban^ler properties and/or 
parts for such containers. The invention also relates 
to a method for the manufacture of the laminated 
material. 

In packing technology so-called non-returnable 
or one-way packages have been used for a long 
time for liquid foodstuffs. A very large group of 
these packages is manufactured from a laminated 
material comprising a stiffness layer of paper or 
cardboard and outer and inner coatings of thermo* 
plastics which on the one hand provide the pack- 
age with the required liquid-tightness and on the 
other hand make it possible for the package to be 
made permanent in its desired geometric outer 
shape by means of so-called heat-sealing which is 
based on the surface-fusing of thermoplastic-coat- 
ed regions of the material folded against one an- 
other by means of a supply of heat and pressure 
so as to form liquid-tight, mechanically strong seal- 
ing joints. This material, which is often used in 
packages for less oxygen gas sensitive foodstuffs, 
e.g. milk, lacks the necessary tightness properties 
towards gas and certain types of aroma substances 
and is less suitable, therefore, in packages In- 
tended for foodstuffs more sensitive to oxygen gas, 
e.g. juice, which also contains such readily pene- 
trating and/or readily absorbed aroma substances. 
To furnish these packages with the required tight- 
ness characteristics towards light and the said ar- 
oma substances, the material Is complemented, 
therefore, usually by an aluminium foil (Al foil) 
applied to the inside of the package which provides 
the package with these necessary gas and aroma 
barrier properties. 

A serious problem in the case of the packing 
material described, which comprise an Al foil as a 
gas aroma barrier, is that an Al foil because of its 
low entenslblllty easily bursts or cracks along par- 
ticularly exposed regions or so-called crosses dur- 
ing the conversion of the material to packages, and 
the strains on the material within these regions may 
even be so strong that the thermoplastic coatings 
included in the material also rupture and seriously 
impair the tightness properties of the finished pack- 
ages as a consequence. 

It is also known to provide a packing material 
with a barrier layer of a polymer material e.g. 
ethylene-vinyl alcohol copolymer (EVOH),serving 
as a gas and aroma barrier, but known barrier 
layers of this type as a rule are moisture-sensitive 
and lose gas-tightness properties if they are ex- 
posed to moisture. 

It is an object of the present invention, there- 
fore, to provide directions regarding a new lami- 
nated material for the manufacture of packing con- 
tainers with good gas and aroma barrier properties 



and/or parts for such containers, without, or with 
negligible, risk of ruptures and crack formation in 
the material during its conversion to packing con- 
tainers. 

5 It is further object to provide a packing material 

free from moisture-sensitive gas and aroma barrier 
layers. 

It is a further object to provide a laminated 
material for the manufacture of gas and aroma-tight 

10 packing containers with good dimensional stability 
without the use of a stiffness layer of paper or 
similar moisture-sensitive material. 

These objects are achieved in accordance with 
the present invention in that a laminated material of 

75 the type described in the introduction has been 
given the characteristic that it comprise a first 
partial laminate comprising a canier layer and a 
barrier layer of inorganic material with a layer thick- 
ness of 50-500 A serving as a gas and aroma 

20 barrier, and a second partial laminate comprising a 
carrier layer and a barrier layer of inorganic ma- 
terial with a layer thickness of 50-500 A serving as 
a gas and aroma barrier, and that the partial lami- 
nates are joined to one another by means of an 

25 intemnedlate layer rof bonding agent, their respec- 
tive barrier layers facing inwards towards one an- 
other. 

It has been found that the inorganic material 
layers which, for example, may consist of an in- 

30 organic silicon compound, e.g. silicon dioxide 
(Si02) or silicon nitride (SiaN*). In spite of their 
small material thickness possess extraordinarily 
good gas and aroma barrier properties at the same 
time as, thanks to their small material thickness. 

35 they are sufficiently flexible and extensible to make 
possible a conversion of the material to packing 
container and/or parts for containers without any 
risk of cracking or bursting even in the most ex- 
posed material regions. A further advantage which 

40 is obtained by the barrier layer of the pretended 
type mentioned here is that It is practically com- 
pletely inert and therefore does not, or only to a 
negligible degree, affect, or is affected by, the 
particular contents in the finished package. 

45 It is a further object of the present invention to 
provide a method for he manufacture of the lami- 
nated material. 

This object is achieved in accordance with the 
invention either by the method which is described 

50 in the following claim 6 or by the method described 
in the following claim 7. 

The invention will now be described in detail 
with special reference to the attached drawings, 
wherein 

55 Figure 1 shows schematically a part of a 

laminated.weblike material in accordance with the 
invention, 

Figure 2 is a cross-section along the line ll-ll 



3 EP 0 385 



in Rgure 1. 

Rgure 3 illustrates schematically a method 
for the manufacture of the laminated material in 
accordance with the invention, and 

Rgure 4 Illustrates schematically a second s 
method for the manufacture of the laminated ma- 
terial in accordance with the invention. 

Rgure 1 thus shows schematically a portion 
corresponding to a whole package length L of a 
weblike, laminated material 1 in accordance with io 
the invention for the manufacture of packing con- 
tainers with good gas and aroma barrier properties. 
As is evident from Rgure 2 the material 1 consists 
of a first partial laminate la comprising a carrier 
layer 2 and a barrier layer 3 of inorganic material is 
with tightness properties towards gas and aroma 
substances applied to the side of the carrier layer 
facing inwards, and a second partial laminate lb 
comprising a carrier layer 4 and a barrier layer 5 of 
inorganic material with similarly good tightness 20 
properties towards gas and aroma substances ap- 
plied to the side of the carrier layer 4 facing 
inwards. The two partial laminates la and lb are 
joined to one another by means of an intermediate 
layer 6 of bonding agent with good adhesion to the 25 
mutually facing barrier layers 3 and 5, for example 
a conventional bonding agent of the surlyn. EAA 
etc. type. 

The barrier layers 3 and 5 which may consist, 
for example, of silicon dioxide (SiOa) or silicon 30 
nitride (SiaN^) are applied to their respective carrier 
layers 2 and 4 by vacuum deposition or by so- 
called hot stamp technique and have a material 
thickness of only 50-500, preferably 200 A. 

From the material 1 are manufactured pack- 35 
ages with good gas and aroma barrier properties in 
accordance with conventional technique in that the 
two longitudinal edge zones 7 and 8 of the material 
first are combined with one another by means of 
so-called heat-sealing in an overiap joint so as to 40 
form a tube. The tube is filled with the particular 
contents and is divided into closed packing units 
by repeated flattening and transverse sealing along 
zones 9 at right angles to the longitudinal axis of 
the tube. Thereafter the packing units are sepa- 45 
rated from one another by means of cuts in the 
transverse sealing zones 9 and are given the de- 
sired final geometric shape, usually a parallelepi- 
ped, with the help of a further forming and sealing 
operation during which the double-walled, triangular so 
comer lugs of the cushionlike packing units are 
folded in against, and are sealed to. the outside of 
the packages. 

The manufacture of the packages in the known 
manner described above is facilitated in that the 55 
carrier layers 2 and 4 are constituted of thermo- 
plastics, preferably polythene, which thus makes it 
possible to combine thermoplastic-coated material 
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regions folded towards one another along longitudi- 
nal edge zones 7 and 8 and transverse sealing 
zones 9 respectively by so-called heat-sealing dur- 
ing which the mutually facing thermoplastic coat- 
ings with the help of a supply of heat and pressure 
are made to surface-fuse with one another so as to 
form liquid-tight, mechanically strong sealing joints. 
By choosing the carrier layers 2 and 4 of thenmo- 
plastic material a further advantage is obtained in 
that the material 1 is wholly free from, and for its 
mechanically rigidity and stability is independent 
of, relatively thick stiffness layers of paper or simi- 
lar moisture-sensitive material which is often used 
in conventional packing material. As mentioned 
earlier, a packing material 1 in accordance with the 
invention can be manufactured by anyone of the 
methods illustrated schematically in Rgure 3 and 
Rgure 4. 

in accordance with Figure 3 the material 1 is 
manufactured from a first web 10 of prefabricated 
partial laminate la comprising a carrier layer 2 of 
thermoplastics and a barrier layer 3 of inorganic 
material of 50-500 A thickness applied to one side 
of the carrier layer by vacuum deposition, and a 
second web 11 of prefabricated partial laminate lb 
comprising a carrier layer 4 and a barrier layer 5 of 
inorganic material of 50-500 A thickness applied to 
one side of the carrier layer by vacuum deposition. 
The two webs 10 and 11 (or partial laminates la 
and lb respectively) are brought together with their 
respective barrier layers 3 and 5 facing inwards 
towards one another and are conducted through 
the nip between a pair of cooperating counter- 
rotating cylinders 12, by means of which the webs 
are lastingly joined to one another with the help of 
a bonding agent 6 which at the same time is 
supplied between the converging webs with the 
help of an applicator 13 so as to form the finished 
laminated material 1 . 

In accordance with Rgure 4 the finished lami- 
nated material 1 in accordance with the Invention is 
manufactured similariy from a first web 14 
(corresponding to partial laminate la) comprising a 
carrier layer 2 and a barrier layer of inorganic 
material of 50-500 A thickness applied to one side 
of the carrier layer and a second web 15 
(corresponding to partial laminate lb) comprising a 
carrier layer 4 of thermoplastic material and a bar- 
rier layer of inorganic material of 50-500 A thick- 
ness applied to one side of the cannier layer. The 
two webs 14 and 15 are conducted via deflection 
rollers 16 jointly with their respective barrier layers 
facing towards one another through the nip be- 
tween a pair of cooperating, counterrotating cyl- 
inders 17 with the help of which the webs are 
lastingly joined to one another by means of a 
bonding agent 6' which at the same time is sup- 
plied between the converging webs with the help of 
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an applicator 18 so as to form the finished material 
1. The method according to Figure 4 is distin- 
guished from the earlier method insofar as the 
manner in which the two partial laminates or webs 
14 and 15 are manufactured is concemed and. in 5 
particular, the manner in which the respective car- 
rier layers 2 and 4 included in the partial laminates 
or webs are provided with their respective barrier 
layers 3 and 5, According to Figure 4 the first web 
14 Is manufactured so that a web 18 of the thermo- to 
plastic carrier layer 2 (as shown on the left in 
Rgure 4) is brought together with a web 19 com- 
prising a polymer carrier 20 (e.g. polyester) which 
on its side facing towards the web 18 supports a 
layer 3' of the inorganic material of 50-500 A 75 
applied by vacuum deposition. The webs 18 and 
19 are conducted jointly through the nip between a 
pair of cooperating cylinders 21 which according to 
conventional so-called hot stamp technique transfer 
and deposit the Inorganic layer 3' on the weblike 20 
carrier layer 2 to form the first partial laminate or 
web 14, whilst the polymer carrier 20 fred from the 
bamer layer 3' is canried away for renewed vacuum 
deposition and repeated transfer of inorganic ma- 
terial. The other web 15 (corresponding to partial 25 
laminate lb) Is manufactured similarly (as shown 
on the right in Figure 4) in that a web 22 of the 
carrier layer 4 Is brought together with a web 23 
comprising a polymer carrier 24 which on its side 
facing towards the web 22 has a layer 5 of In- 30 
organic material of 50-500 A depositied by vacuum 
deposition, the two webs 22 and 23 are conducted 
jointly through the nip between a pair of heated 
cooperating cylinders 25 which in accordance with 
conventional so-called hot stamp technique transfer 35 
and deposit the layer 5' on the web 22 so as to 
form the second partial laminate. The polymer car- 
rier 24 freed from the layer s'likewlse is earned 
away for renewed vacuum deposition and repeated 
transfer of inorganic material. 40 

To facilitate the transfer of the respective layer 
3' and 5' it may be appropriate, or even necessary, 
In some case to perform some kind of surface 
treatment of the webs 18 and 22, e.g. application of 
a bonding agent of the suriyn. EAA etc type which 45 
also contributes to an increase In adhesion be- 
tween the layers s' and 5' and the respective webs 
18 and 22. 

A laminated material in accordance with the 
invention can also be used for the manufacture of 50 
package parts, e.g. so-called puil-tabs and sealing 
strips for application to the inside of packing con* 
tainers, which is particularly desirable In those 
cases where the package is fabricated mainly from 
a packing material of conventional type comprising 55 
a carrier layer of paper or cardboard which along 
the longitudinal overlap joint formed during the 
tube formation has an absoribent cut edge freely 



exposed towards the inside of the package and 
which has to be sealed and protected. 



Claims 

1. A laminated material for the manufacture of 
packing containers with good gas and aroma bar- 
rier properties, characterized In that It comprises 
a first partial laminate (la) comprising a canier 
layer (2) and a barrier layer (3) or inorganic ma- 
terial with a layer thickness of 50-500 A serving as 
gas and aroma barrier, and a second partial lami- 
nate (lb) comprising a carrier layer (4) and a 
banier layer (5) of inorganic material with a layer 
thickness of 50-500A serving as gas and aroma 
barrier, and that the partial laminates (la and lb) 
are joined to one another by means of an inter- 
mediate layer (6) of bonding agent , their respec- 
tive banier layers (3 and 5) facing one another. 

2. A laminated material in accordance with 
claim 1 . characterized in that the barrier layers (3 
and 5) are applied to the respective carrier layer (2 
and 4) by means of vacuum deposition. 

3. A laminated material in accordance with 
claim 1. characterized In that tine barrier layers (3 
and 5) are applied to the respective carrier layer (2 
and 4) by means of so-called hot stamp technique. 

4. A laminated material in accordance wiUi 
anyone of the preceding claims, 
characterized In that the barrier layers (3 and 5) 
consist of a silicon compound. 

5. A laminated material in accordance with 
anyone of the preceding claims, 
characterized in ttiat the canrier layers (2 and 4) 
consist of a thermoplastic material. 

6. A method for the manufacture of a laminated 
material in accordance with claim 1 . 
characterized in that a first delaminate (la) is 
manufactured in tiiat a layer (3) or inorganic ma- 
terial of 50-500 A tiiickness is applied to one side 
of a carrier layer (2) by means of vacuum deposi- 
tion, that a second partial laminate (lb) is manufac- 
tured in that a layer (5) of a inorganic material of 
50-500 A thickness is applied to one side of a 
carrier layer (4) by means of vacum deposition, 
and tiiat the two partial laminates (la and lb) are 
bonded to one another by means of an intermedi- 
ate layer (6) of bonding agent, their respective 
banier layers facing one anotiier. 

7. A metiiod for the manufacture of a laminated 
material In accordance with claim 1 , 
characterized In that a first partial laminate (la) 
comprising a canrier layer (2) and a barrier layer (3) 
of Inorganic material serving as gas and aroma 
barrier is manufactured in tiiat a film (3') of tine 
inorganic material with a film tiiickness of 50-500 A 
is applied to one side of a polymer canrier (20) by 
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means of vacuum deposition whereafter the 
vacuum-deposltied film (3') is transferred from the 
polymer carrier (20) to the carrier layer (2) by 
means of so-called hot stamp technique, that a 
seccond partial laminate (1b) comprising a carrier 5 
layer (4) and a layer (5) of inorganic material serv- 
ing as gas and aroma barrier is manufactured in 
that a film (s') of the inorganic material with a film 
thiclcness of 50-500 k is applied to one side of a 
polymer canrier (24) by means of vacuum deposi- io 
tion whereafter the vacuum-depositied film (s') is 
transferred from the polymer carrier (24) to the 
carrier layer (22) by means of so-called hot stamp 
technique, and that the two partial laminates (la 
and lb) are joined to one another by means of an is 
intermediate layer of bonding agent (6), their re- 
spective barrier layers facing one another so as to 
form the laminated material. 
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Fig. 3 
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